Introduction
It is as true now as it was 40 years ago that most biological research is done on locally common and geographically widespread organisms. This is hardly surprising, given the difficulties inherent in studying rare species. The implications of this disparity, however, may be much more profound now than they were a few decades ago. Conservation biologists require accurate information if they are to make appropriate decisions, information that is seldom available for the organisms they seek to protect. One response to this paucity of data is to use the information that is available-data from closely-related common species-as a substitute for that which is missing. Such practices not only introduce a potential source of inaccuracy into conservation decisions (because no two species are identical) but they may also introduce a bias. If rare and common species tend to differ in consistent ways, the information gleaned from common relatives may give a systematically distorted impression of the species we want to protect.
In fact, common and rare species often are quite different. A number of studies have demonstrated systematic differences between species as a function of abundance in both animals (Karr 1977; Glazier 1980; Arita et al. 1990; Paine 1990 ) and plants (Rabinowitz 1978; Harper 1979; Rabinowitz & Rapp 1981; Landa & Rabinowitz 1983; Rabinowitz et al. 1984; Karron 1987 a ; Hamilton 1990; Hedderson 1992 ). The differences are seldom absolute, but there seem to be nonrandom patterns of species traits that recur in many studies of disparate organisms (Kunin & Gaston 1993; Gaston & Kunin, in press ). Our study documents such patterns in the reproductive biology of Mediterranean annual plants.
A number of methodological difficulties have plagued past studies of rare-common differences. Perhaps the most important has been the difficulty inherent in defining the term "rarity" (Gaston 1994) . The abundance or rarity of species can be compared on an array of spatial scales ranging from global to local (Rabinowitz 1981; Fiedler & Ahouse 1992; Gaston 1994) . To further complicate matters, these indices are often correlated with one another, making it possible that spurious relationships may be documented if the wrong abundance scales are considered. Finally, rare-common comparisons face the problem of lack of statistical independence inherent in any comparative study of related organisms (Harvey & Pagel 1991) . We attempt to overcome these pitfalls by considering three very different scales of abundance and by basing our analysis on independent comparisons methods (Purvis 1991 ).
There are a number of reasons to expect rare plants to differ from common ones in their reproductive traits. A growing body of evidence suggests that sparsely populated plants are more likely than their more densely populated counterparts to be pollination-limited in their reproductive success, at least among self-incompatible species (Platt et al. 1974; Silander 1978; Heithaus et al. 1982; Feinsinger et al. 1986; Kunin 1992 Kunin , 1993 . Consequently, there may be unusually high selective pressures on rare species to develop traits attractive to pollinators. Rare species are also particularly dependent on the floral constancy of the visitors they receive, unless they have specialized mechanisms for pollen transfer (Feinsinger 1983) . A generalist pollinator can pollinate a densely populated plant effectively, but it will bring largely inappropriate pollen when visiting a rarer plant (Feinsinger 1983; Rathcke 1983; Kunin 1993; Kunin & Iwasa 1996) . Thus self-incompatible, rare plants might be expected to display disproportionately traits that increase the quality as well as the quantity of likely pollinator visits. Alternatively, they might develop characteristics that make them less dependent on pollinator services for their reproductive success (e.g., self-compatibility).
We focus on a few critical features of plant reproduction: self compatibility, floral display, floral longevity, and access to rewards. (For a more exhaustive discussion of reproductive traits associated with rarity, see Harper [1979] and Kunin [1991] .) We expect rare species to be unusually selfcompatible because this reduces their reliance on pollinators whose presence and quality may be unreliable. At least among self-incompatible species, we expect rare plants to make unusually large investments in display because they must attract pollinators from greater distances. Rare plants (again, especially self-incompatible ones) might also be expected to have longer-lived flowers in response to the lower "fitness accrual" rates they are likely to experience (Primack 1985; Ashman & Schoen 1994) due to low pollinator visitation rates. The prediction of access to rewards is more difficult to determine; open access increases the number of pollinator visits but may decrease their quality, whereas restricted access limits the range of pollinators liable to visit but increases the incentives for floral constancy. Experiments in which plants were arrayed at varying densities with or without competing background flowers (Kunin 1993) suggest that pollinator quality is more sensitive to floral density than is the quantity of visits. If so, the qualitative advantages of restricting access to rewards may prove more important than the quantitative costs, suggesting that access should be relatively restricted in self-incompatible, rare species.
Methods
We examined the relationships between three measures of rarity and several reproductive parameters in 52 spe-cies of annual crucifers (Brassicaceae) native to Mediterranean habitats in Israel and the territories under its administration. We chose this group because it is rich in species and relatively well-studied and because seed production is critically important to fitness and demography among annuals. The studied species display a wide array of local, regional, and global abundance patterns and include large numbers of both self-compatible and self-incompatible taxa. Moreover, most annual Brassicaceae are fast-growing and easily cultivated, facilitating greenhouse study. Field, greenhouse, and library investigations provided information on the level of self-compatibility and the floral characteristics of the species involved.
Auerbach and Shmida (1987) provide two indices of population density for 113 species of Brassicaceae found in Israel: abundance and patchiness. Their abundance measure (which we sometimes abbreviate as A ) was taken from the ROTEM botanical database, maintained by the faculty of the Botany Department of the Hebrew University in Jerusalem and the Society for the Protection of Nature in Israel. It reflects a subjective assessment of overall population size nationwide, and it thus constitutes a regional-scale measure. Abundance is ranked as very common (cc), common (c), locally common (lc), rare (r), very rare (rr), or as only a few recorded observations (o), which were translated to numerical scores of 4, 3, 2, 1, and 0, respectively. Auerbach and Shmida's (1987) index of patchiness was compiled subjectively by them to reflect the tendency of a species to form dense stands, and thus roughly corresponds to local density within a population. The index (which we abbreviate as D for density), ranges from species with widely separated individuals ( Ϫ ) to species forming near monoculture patches ( ϩϩϩ ), which were accordingly given scores from 0 to 3. Nomenclature in this paper also follows Auerbach and Shmida (1987) . For our third index of rarity, we examined the global range ( R ) of each of our study species. We compiled rough range maps for each species from relevant floras (Tutin et al. 1964; Davis 1965; Zohary 1966 Zohary , 1976 Greenburg-Freitag 1966; Jafri 1977; Meikle 1977) . These maps were transferred onto a Peter's equal-area-projection world map, and a square grid (cell size approximately 150,000 km 2 ) superimposed. Range size (area of occupancy; sensú Gaston 1991) was then computed as the number of cells occupied and was log-transformed to better approximate normality.
To test the breeding system ( B ) of the species studied, we gathered seeds of each from the field or (failing that) from herbarium specimens and raised them in the University of Washington greenhouse during the winter of 1987-1988. The plants were left unpollinated, and subsequent fruit-set was noted. Two or more individuals of each species were isolated in separate chambers to test for the presence of pollinators in the greenhouse, but because no noticeable differences were detected, most plants were kept together. Species that set seed readily (roughly 80% or more of flowers resulting in fruits) without pollination were clearly capable of self-pollination. The remaining species were replanted in [1989] [1990] and hand-pollinated to test for the possibility of pollinator-mediated self-fertilization. Paired flowers were selected and randomly assigned to receive either cross-pollination (stigma brushed with two anthers from different source plants) or geitonogamous self-pollination (stigma brushed with two anthers from other flowers of the plant itself). Species that failed to set significant numbers of seeds after hand-selfing (less than 20% success, although typically no seeds were set at all) were considered self-incompatible. Taken together, these tests allowed each species to be assigned to one of three functional categories: (1) autogamous "a" species that set seed without pollinators, (2) pollinator-dependent selfcompatible or partially self-compatible "p" species, and (3) xenogamous "x" species that set seed only when cross pollinated. These were given numerical scores of 0, 0.5, and 1.0, respectively.
Indices of floral morphology were taken from published accounts of the group. Floral showiness was measured using petal length, taken from Auerbach and Shmida (1987) . Access to rewards is more difficult to measure. Crucifer flowers are morphologically fairly conservative, and none of the species studied has any of the extreme modifications to restrict pollinator access found in some other families. Access to rewards is limited in some species by floral depth, however, with some species having a narrow floral tube of tightly adjoining sepals. Flower depth (and thus tube length when present) was estimated using sepal-length data compiled by Zohary (1966) . Field measurements of sepal length and flower depth on a sample of 10 crucifer species confirmed that the two are tightly interrelated in this family (regression coefficient ϭ 1.002, R 2 ϭ 0.997, p ϭ 7.2 ϫ 10 Ϫ 13
). Floral longevity was measured in the greenhouse in the spring of 1988. We surveyed flowering plants daily and recorded the number of current and past flowers on each inflorescence, allowing the opening and closing dates of individual flowers to be assessed. These plants were left unpollinated, but experimental pollinations of one of the species ( Brassica kaber ) showed no significant effect of pollination on floral longevity (Kunin, unpublished data) . Flowers were deemed open until petals dropped by themselves or in response to a light puff of air. Only plants from which at least five flowers could be unequivocally aged were included in the analysis.
The traits of related species are not independent, a fact that creates statistical problems for comparative studies of this kind (Felsenstein 1985; Harvey & Pagel 1991) . In an effort to overcome these difficulties, we used the Comparative Analysis by Independent Contrasts software distributed by A. Purvis (Purvis 1991) , to convert species traits into contrast scores. In the ab-sence of a currently accepted molecular phylogeny of the family, phylogenetic comparisons were based on the taxonomic structure of the family, as laid out in Zohary (1966) and Janchen (1942) . This resulted in an only partially resolved phylogeny, reducing our 52 species into 31 independent node scores. Using these scores, each of the reproductive characteristics we considered was analyzed in a step-wise fashion as a function of breeding system, the three rarity scales, and the three rarity-by-breeding-system interaction terms. All statistical procedures were carried out using the multivariate general linear hypotheses module of SYSTAT, a superset of least-squares regression and ANOVA models (Wilkinson 1989) .
Species living at low local or regional density were predicted to have higher degrees of self-compatibility than common or highly clumped species. Among selfincompatible species, those that were rare at local or regional scales were predicted to have longer petals and flowers that were both deeper and longer-lived than those of their common and densely populated counterparts. Among self-compatible species, however, such differences could be lacking or even reversed.
Results
The density, abundance, range size, and breeding mechanisms of each of the 52 species studied are listed in the Appendix. Most species could be assigned unequivocally as either spontaneous selfers (a) or self-incompatible (x). Only two species presented difficulties. Isatis lusitanica set almost no seed (0.0085 seeds per flower on two plants tested) when isolated but had relatively good success (0.82, n ϭ 6) when self-pollinated by hand. Ricotia lunaria set a moderate percentage of fruits whether isolated (0.136, n ϭ 6) or hand-selfed (0.688, n ϭ 4), but it had reduced seed-set when selfed (1.45 seeds per selfed fruit versus 2.76 for cross-pollinated fruits). These two species were assigned to the intermediate pollination category (p). A few other species (e.g., Crambe hispanica ) exhibited intermediate levels (20%-80%) of fruit-set in isolation but set seed readily when hand-selfed; they were treated as completely selfcompatible.
Several significant patterns appear when the characteristics of the species studied are related to their population patterns and breeding systems. There is a strongly nonrandom association between local density, regional abundance, global range size, and breeding biology is displayed graphically in Fig. 1 . The raw data show a marginally significant relationship between regional abundance and local density (coefficient ϭ 0.333, F ϭ 2.26, p ϭ 0.047, R 2 ϭ 0.047). Curiously, once the data are converted to independent comparisons, this statistical relationship disappears and is replaced by a rather stronger (negative) connection between local density and global range size (coefficient ϭ Ϫ 0.370, F ϭ 4.50, p ϭ 0.006, R 2 ϭ 0.189). Plants with nonclumped populations (and thus low local population densities) are significantly more likely to be self-compatible than are species forming dense stands ( F ϭ 23.99, p ϭ 0.34 ϫ 10 Ϫ 4 , R 2 ϭ 0.434). Analyzed separately, low regional abundance and large global range size are also correlated with selfcompatibility, but both effects disappear when local density is included in the model. This suggests that the apparent relationship between these coarser scale measures and breeding systems is artifactual because the various rarity scales are correlated with one another.
The floral traits of crucifers are nonrandomly associated with both breeding systems and abundance. Petal length is positively associated with self-incompatibility, ). A very similar pattern appears for flower depth, with both significant breeding-system and breeding-system-by-abundance effects ( B effect: coefficient ϭ 7.23, t ϭ 6.06, p ϭ 0.16 ϫ 10 ). The breeding-system-by-abundance interaction terms are striking. In each case, the characteristics of rare species are more extreme than those of commoner species with similar breeding systems (Fig. 2) . Thus, for example, self-incompatible plants overall tend to have deeper flowers than do self-compatible species, but rare taxa have unusually deep flowers among self-incompatible species and unusually shallow ones among self-compatible ones. Flower longevity displays slightly different patterns, with significant abundance and breeding-systemby-abundance terms (A effect: coefficient ϭ Ϫ0.62, t ϭ Ϫ2.73, p ϭ 0.012; B ϫ A effect: coefficient ϭ 2.92, t ϭ 3.42, p ϭ 0.002; overall: F ϭ 6.05, R 2 ϭ .359, p ϭ 0.003). Rare species thus tend to have longer-lived flowers than common species, especially among self-incompatible taxa.
Discussion
Our findings have several important implications. Our work provides another example for the growing literature suggesting that rare and common species often have different sets of morphological and ecological traits (reviewed in Kunin & Gaston 1993; Gaston & Kunin in press) . The association between rarity and self-compatibility, documented in a number of other systems (Sonneborn 1957; Hamilton 1990; Hedderson 1992; Longton 1992) , is repeated here in our analyses of local density. The pattern of floral differences found was also interesting because significant breeding-system-by-abundance interaction terms appeared in all of our analyses, suggesting that the effects of abundance on plant reproductive characters depend critically on the breeding system of the plant involved. Rare species appear to adopt extremes in their floral strategies, having unusually large flowers if self-incompatible and unusually small ones if not. Our methods also allow some more-general conclusions to be drawn from the work. By correcting for relatedness among the species considered, we demonstrate that patterns of rare-common differences persist even after phylogenetic considerations (which can confound such comparative analyses) have been accounted for. Finally, our research also reinforces the notion that rarity can have rather different implications when examined at different spatial scales (Rabinowitz 1981; Gaston 1994) .
Figure 2. Floral morphologies of Israeli annual crucifers as a function of breeding system and regional abundance: petal length (a) and flower depth (b). Selfcompatible species have shorter petals than do selfincompatible species or species requiring pollinator visitation (shaded circles). Rare plants have extreme morphologies in both groups, with unusually long petals if self-incompatible and unusually short ones if self-compatible. Figures show raw species scores, for the sake of clarity, rather than the phylogenetically corrected scores used in the statistical analyses.
In particular, we find local-and regional-scale abundance measures to have greater predictive power for plant reproductive traits within our sample than does global range size.
Rare-Common Differences
A steadily increasing number of studies has compared the traits of rare and common plant species. D. Rabinowitz and her coworkers (Rabinowitz 1978; Rabinowitz & Rapp 1981; Landa & Rabinowitz 1983; Rabinowitz et al. 1984 ) pioneered research on the subject, but largely ignored reproductive characteristics. Other researchers have begun to fill this gap. Mehrhoff (1983) compared two closely related orchids (Isotria spp.), finding the rare species to be much more self-pollinated than the common one. Fiedler (1986 Fiedler ( , 1987 compared three geographically restricted and one widespread species of mariposa lily (Calochortus spp.) but found little indication of consistent differences in reproductive traits. Karron (1987b) compared the breeding systems of two geographically restricted and two widespread species of Astragalus, finding both rare species to be self-compatible, whereas only one of the common species was. Studies of this kind provide interesting comparisons, but they involve few species and thus have little statistical power.
A number of other studies have taken a broader perspective. Harper (1979) compared reproductive traits of plants on endangered species lists with corresponding state and regional floras of Utah, Colorado, and California. He showed that animal-pollinated plants are overrepresented among endangered species, as are plants with zygomorphic flowers (permitting more-precise pollen placement). More recently, Karron (1987a) surveyed the level of self compatibility of widespread and geographically restricted congeners in 10 genera. Even though a number of cases (including his own work on Astragalus, cited above) showed interesting patterns, he found no evidence that narrow endemic species had higher levels of self-compatibility than those with widespread distributions overall. In comparisons of 66 Central American Psychotria species, Hamilton (1990) found narrowly distributed species to be disproportionately likely to show departures from the heterostyly typical of the genus, a condition suggestive of self-compatibility. Orians (in press) followed up on this work and has found locally rare Psychotria species in Panama to be both monomorphic and (where known) self-compatible. Similarly, in British mosses rare species are disproportionately likely to be monoecious, circumventing the automatic self-incompatibility imposed by dioecy (Longton 1992) .
The interspecific comparisons reported in this study provide one more data set that demonstrates differences between rare and common plants in reproductive characteristics. In our study, species living at low local population density were disproportionately likely to be self-compatible. There also appear to be relationships between breeding systems and regional and global distribution indices, but they disappear in a multivariate analysis if patchiness is included. The lack of any significant relation between breeding system and geographic range paralleled Karron's (1987a) finding and contradicts Hamilton's (1990) and Longton's (1992) results.
It seems likely that natural selection could favor selfcompatibility in sparsely populated species. Recent pollination studies (Feinsinger et al. 1991; Kunin 1993) suggest that pollination success in self-incompatible plants may be extremely sensitive to local population density. Sparsely populated plants may attract fewer and less loyal pollinators than do dense stands and as a consequence can face significant reductions in reproductive success. This could provide a strong evolutionary impetus for the evolution of self-compatibility in such populations (Baker 1955) . Alternatively, the observed relationship between local density and breeding system could have arisen from any of a number of other mechanisms (Kunin, in press a) . For example, density-related pollination failure could result in selective local extinction of self-incompatible species in areas that could otherwise support sparse populations. Furthermore, density effects in pollination within populations of self-incompatible species could create patchy, high-density local distributions. If isolated plants leave few descendants and fortuitously aggregated plants leave many, patchy populations are bound to result. Thus breeding systems might influence local density mechanistically, whereas density might in turn influence selection on breeding systems or local extinction probabilities of the species bearing them. Any or all of these processes may be involved in creating the relationship observed here.
Rare-common differences also appeared in the other floral characteristics examined here: petal size, flower depth, and floral longevity. In each of these cases interesting interactions between abundance and breeding system were noted. In theory, showy petals should enhance the number of pollinator visits received per unit time, restricted floral access can improve the quality (that is, the flower constancy) of those visitors, and floral longevity increases the amount of time available for pollination to occur. Thus, if rare plants have particular difficulty in attracting high-quality pollinators, it is understandable that those most dependent on pollinators for their reproductive success (the self-incompatible species) should invest in high values of all three traits. If self-incompatible species in general have showy flowers, then rare, self-incompatible species should (and do) have especially showy ones. Among self-compatible species, however, the incentives to attract species-constant pollinators are much weaker. Common species may still receive reasonable pollination services from generalist visitors, but for rare species (who are unlikely to be cross-pollinated by any pollinator that is not species-constant) the payoff from large or long-lived flowers is unlikely to be worth the investment. Without the rewards or advertising to attract species-constant pollinators, their small flowers might best be left open to take advantage of any flower visitor who may happen to alight, but their chances of cross-pollination are minimal. Rare species are thus faced with a choice between extreme strategies: those that are obligate outcrossers must invest in unusually costly displays and copious rewards if they are to succeed, and those that are selfers might as well minimize their expenses.
Methodological Issues
Our study made two methodological advances over earlier comparative studies of its kind: the use of phylogenetically independent comparisons and the consideration of multiple scales of analysis. With the exception of Karron's (1987a) pairwise analysis, all previous analyses of rare-common differences have considered species characteristics as if they were statistically independent. They are not. Related species may have characteristics they share by common inheritance (Felsenstein 1985; Kochmer & Handel 1986) . Thus, as Harvey and Pagel (1991) point out, "feathered species lay eggs and have beaks while those species with teeth and fur produce live young," not necessarily because of some functional relationship between those traits, but rather because birds and mammals, respectively, have different sets of shared inherited attributes. To take a less extreme case from our data set, all three Raphanus species studied are self-incompatible, have long petals, and have deep but relatively short-lived flowers. It seems unlikely that these traits evolved independently in all three. In recent years, a number of techniques have been developed to account for such statistical difficulties (reviewed by Harvey & Pagel 1991) , including the independent comparisons method used here (Purvis 1991) . The method relies on the contrast between trait values of related species at each node of a phylogenetic tree, rather than on the trait values themselves. This results in a somewhat decreased sample size. In a fully resolved phylogeny, the number of comparisons is slightly lower than the number of species involved (for n species, there would be n Ϫ 1 comparisons), but in a less complete tree the reduction in sample size can be substantial. Thus, given current taxonomic information, our 52 species allowed only 31 comparisons. As molecular phylogenies become more widespread and complete, the statistical power of analyses of this kind will gradually increase. Even with current levels of resolution, however, it is already possible to use independent contrast methods to draw interesting conclusions about the relationships between species characteristics with much greater statistical validity than was possible in the past. In this case our use of independent contrast methods resulted in only a minor shift in our conclusions; the relationship between the three distributional indices was rather different in the raw data than it was in the independent comparison scores. Our primary findings, significant effects of abundance on breeding systems and of both on all three floral traits studied, were unaffected. Nonetheless, by using such methods we can be more confident that our findings are not mere phylogenetic artifacts.
The second methodological feature distinguishing this study from earlier analyses of rare-common differences is the range of spatial scales considered. The abundance or rarity of a species is a scale-dependent concept. A complete description of the abundance of a plant would require an accurate map of the position of each individual of the species. Such a map would be almost fractal in structure, with patterns ranging from local patches through landscape processes up to biogeographic scales. To convey such complex information, we tend to rely on simple indices; in principle we could count the total number of individuals, the total spatial extent of the range, the average distance between neighboring points, the fraction of the range inhabited, or any of a wide range of other measures (Gaston 1994) . Choices tend to be governed more by the availability of information than by any abstract rules, and so geographic range size (which is often available from published species descriptions) is more often analyzed than, say, local population density (which seldom is). We were fortunate in having available to us three distinctly different measures of commonness or rarity that span the range from global (range size) through regional (abundance) and down to the spacing within local populations (density). Indices of abundance at different scales are often, as here, correlated with one another (Gaston 1994 ), but they are not interchangeable. As a result, if a relationship exists between some species characteristic and some aspect of abundance, analyses considering abundance at a different scale may show a spurious relationship. In our dataset plant breeding systems appear to be related to regionaland global-scale measures, but only when local density is left out of the analysis. Perhaps disagreements about the relationship between geographic range size and plant breeding systems (Karron 1987a; Hamilton 1990 ) have been caused by abundance being measured at inappropriate scales.
Conclusions and Implications
Our findings underscore the growing consensus that rare and common species are often different in interesting ways, even after the complexities of scale and phylogeny have been considered. Such differences have a number of implications for conservation biologists.
First, the existence of pervasive rare-common differences makes it more problematic to extrapolate directly from the ecological traits of well-studied common species to predict the properties of related rare taxa. Population viability assessments, for example, rely on estimates of various demographic and genetic parameters that may be difficult to obtain for rare species because of the paucity of published research about them. One popular response to this problem is to use data from a common "model" species to fill in for otherwise unavailable information. Yet if common and rare species display consistently different sets of traits, this practice not only introduces a potential source of error but may also introduce a bias-that is, nonrandom error. If, for example, rare plant species are more likely to be self-compatible than are their commoner relatives (as this study suggests), then the genetic structure of their populations is likely to be different as well, with potentially major implications for projected population viability. Understanding plant breeding systems may also be critical for planning reintroduction efforts because the optimal spacing of individuals may be quite different where pollination difficulties are anticipated. Again, data from common relatives of a rare plant would likely be misleading for making such choices.
One solution to the shortage of good data on rare species, of course, is to redouble our efforts to study them and thus document their biology (such work would have the added benefit of allowing the nature of rarecommon differences to become better documented). This is certainly to be encouraged. But given the vast number of rare and endangered species and the scale of our ignorance concerning them, no conceivable course of research pursued at this juncture would be sufficient to close the gap in our knowledge within a reasonable length of time. In any case, we seldom have a reasonable length of time to work with. Conservation biologists must deal with crises. Many of the decisions that must be made in managing populations of rare species cannot be delayed until perfect information is available. If data from common model species are an imperfect and biased source of information regarding their rarer relatives, they may nonetheless be the best available and much better than nothing.
Ironically, the knowledge of consistent patterns of rare-common differences not only provides a reason not to rely on data from common model taxa, but it may also give us a tool for which to use such data with greater confidence should we so choose. If we are to make use of biased information, we can do so more effectively if we understand the nature of the biases involved. As patterns of rare-common differences become better documented, it may be possible to use them as corrective lenses, allowing us to compensate for the likely differences between a common model species and the rarer species it is meant to represent. The use of a model species will still be a source of error, but such a correction could transform it into an unbiased error.
The specific floral differences between rare and common species reported here may have an additional utility. Self-compatible and self-incompatible plant species often show very different reproductive consequences of low local density (Feinsinger et al. 1991; Kunin, in press b) and so may respond differently to natural or anthropogenic population reductions or augmentation. It would therefore be useful to know the breeding system of a rare plant species before deciding on a management program for it. If the patterns found here extrapolate to other species, they may provide a useful tool for assessing the breeding systems of rare plants. The pattern of extreme floral morphologies found among rare species in this study suggests that the breeding system of an unknown rare species could be guessed with reasonable confidence from its morphology, at least in this family, whereas the same would not necessarily be true for a common plant. In this respect, if in no other, rare plants may have an advantage over their more common relatives.
